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SERVER AND METHOD FOR CAUSING
TERMINAL TO DISPLAY SCREEN

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is based on and claims the benefit of
priority from Japanese Patent Application Serial No. 2014-
018339 (filed on Feb. 3, 2014), the contents of which are
hereby incorporated by reference in their entirety.

TECHNICAL FIELD

The present invention relates to a server and a method for
causing a terminal to display a screen, and in particular, to a
server which is communicatably connected to a terminal hav-
ing a terminal storage storing image files corresponding to
images included in a screen and causes the terminal to display
the screen, and a method therefor.

BACKGROUND

Various digital contents such as games have recently been
provided through applications or web browsers performed on
terminals such as smartphones. Such digital contents are pro-
vided with screens including various images displayed on the
terminals. If, for example, the images included in the screens
have high resolution, the data size of the corresponding image
files is so large that it may take time to transferring the image
files. Longer time required for transfer of the image files may
prolong the time required for display of the screens.

Meanwhile, Japanese Patent Application Publication No.
2013-115824 proposes a method for determining the type of
a network to which a terminal is connected, based on a round
trip time of a packet transmitted and received between the
terminal and a server. It may be possible to shorten the time
required for transferring image files by applying the above
method to display of a screen including images such that the
image files are transferred in accordance with the type of a
network to which a terminal is connected.

The above method, however, is not specific as to how to
apply the result of determining the type of a network to
display of a screen. Also, since display of a screen including
images involves various processes other than transfer of
image files, a method based only on the type of a network may
not sufficiently shorten the total time required for displaying
the screen. Accordingly, there is a demand for a concrete
setup for shorten the total time required for displaying a
screen including images based on various information which
possibly impacts on display of the screen.

SUMMARY

One object of the embodiments of the present invention is
to shorten the time required for causing a terminal to display
a screen including images. Other objects of the present dis-
closure will be apparent with reference to the entire descrip-
tion in this specification.

A server according to an embodiment of the present inven-
tion is a server for causing a terminal to display a screen, the
server communicatably connected to the terminal having a
terminal storage storing one or more image files correspond-
ing to one or more images included in the screen, the server
comprising: a server storage storing one or more image files
corresponding to one or more images included in the screen;
and one or more physical processors configured to execute
instructions, wherein the one or more physical processors
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execute the instructions to implement a display control for
causing, in response to a display request for displaying the
screen from the terminal, the terminal to display the screen
including the images corresponding to the image files by
using the image files stored on the terminal storage or the
image files stored on the server storage selected in accordance
with a predetermined selection condition based at least on a
throughput of the terminal and a communication capacity
between the server and the terminal.

A method according to an embodiment of the present
invention is a method for a server to cause a terminal to
display a screen, the server having a server storage storing one
or more image files corresponding to one or more images
included in the screen, the server communicatably connected
to the terminal having a terminal storage storing one or more
image files corresponding to one or more images included in
the screen, the method comprising the steps of: causing, in
response to a display request for displaying the screen from
the terminal, the terminal to display the screen including the
images corresponding to the image files by using the image
files stored on the terminal storage or the image files stored on
the server storage selected in accordance with a predeter-
mined selection condition based at least on a throughput of
the terminal and a communication capacity between the
server and the terminal.

Various embodiments of the present invention shorten the
time required for causing a terminal to display a screen
including images.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram schematically illustrating a net-
work configuration of a system 1 including a server 10
according to an embodiment of the present invention.

FIG. 2 is a block diagram illustrating the functionality of
the server 10 according to an embodiment.

FIG. 3 is a diagram showing an example of information
managed by a terminal capacity management table according
to an embodiment.

FIG. 4 is a flow diagram showing an example of a display
control process according to an embodiment.

FIG. 5 shows examples of selection condition of a source of
an image file according to an embodiment.

DESCRIPTION OF EXAMPLE EMBODIMENTS

FIG. 1 is a block diagram schematically illustrating a net-
work configuration of a system 1 including a server 10
according to an embodiment of the present invention. As
shown in FIG. 1, the server 10 according to an embodiment
may be communicatively connected via a communication
network 20 such as the Internet to a plurality of terminals 30
configured as conventional computers; and the server 10 may
provide various Internet services to the terminals 30 and
cause the terminals 30 to display various screens used in the
Internet services. The Internet services provided by the server
10 may include services for providing digital contents such as
games, and platform services (SNS services) for implement-
ing various communications between a plurality of users each
operating a terminal 30 (e.g., chat (MiniMail), circle, avatar,
diary, message board, greeting, telephone call), but are not
limited thereto.

As shown, the server 10 may include a central processing
unit (CPU) (physical computer processor) 11, amain memory
12, a user interface (I/F) 13, a communication I/F 14, a storage
15, and a disk drive 16, and these components may be elec-
trically connected to one another via a bus 17. The CPU 11
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may load various programs into the main memory 12 from the
storage 15, and may execute commands included in the
loaded programs. The main memory 12 may be used to store
a program to be executed by the CPU 11, and may be formed
of, for example, a dynamic random access memory (DRAM).

The user I/F 13 may include, for example, an information
input device such as a keyboard or a mouse for accepting an
input from an operator, and an information output device such
as a liquid crystal display for outputting calculation results of
the CPU 11. The communication I/F 14 may be implemented
as hardware, firmware, or communication software such as a
transmission control protocol/Internet protocol (TCP/IP)
driver or a point-to-point protocol (PPP) driver, or a combi-
nation thereof, and may be configured to be able to commu-
nicate with the terminals 30 via the communication network
20.

The storage 15 may be formed of, for example, a magnetic
disk drive and store various programs such as a control pro-
gram for controlling the progress of various services provided
by the server 10. The storage 15 may also store various data
used in the various services. The various data that may be
stored in the storage 15 may also be stored on a database
server communicatively connected to the server 10 and physi-
cally separate from the server 10. The disk drive 16 may read
data stored in a storage medium such as a compact disc read
only memory (CD-ROM), digital versatile disc read only
memory (DVD-ROM), or DVD Recordable (DVD-R) disc, or
write data to such a storage medium.

In an embodiment, the server 10 may function as a web
server for managing a web site including a plurality of hier-
archical web pages and may be capable of providing the
terminal 30 with various services via the web sites. The ter-
minals 30 may fetch HTML data for rendering a web page
from the server 10 and analyze the HTML data to present the
web page to a user of the terminals 30. For example, a game
provided through such a web page is sometimes called a
browser game. The storage 15 may also store the HTML data
for rendering the web page. The HTML data may comprise
HTML documents written in markup languages such as
HTML,; the HTML documents may be associated with vari-
ous images. Additionally, the HTML documents may include
programs written in various script languages.

The storage 15 may also store application programs (here-
inafter also referred to as “applications™) to be executed on
execution environments of the terminal 30 other than browser
software. These applications may include programs for per-
forming various processes and various data such as image
files to be referred to for executing the programs. The pro-
grams may be created in, for example, object oriented lan-
guages such as Objective-C™ and Java™. The application
stored on the storage 15 may be delivered to a terminal 30 in
response to a delivery request. The application delivered from
the server 10 may be received by the terminal 30 through a
communication I/F 34 in accordance with the control of CPU
31; and the received application may be sent to a storage 35
and stored thereon. The application may be launched in accor-
dance with the user’s operation on the terminal 30 and may be
executed on an execution environment implemented on the
terminal 30 such as ngCore™ or Android™. The server 10
may provide the applications executed on the terminals 30
with various necessary data. Additionally, the server 10 can
store various data sent from the terminal 30 for each user,
thereby managing the statuses of the various services such as
progress of games for each user.

Thus, the server 10 may manage the web site for providing
various services and deliver web pages constituting the web
site in response to a request from the terminal 30, thereby
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providing various services. Also, the server 10 can provide
various services based on communication with an application
performed on the terminal device 30 in place of, or in addition
to, such browser-based services. Briefly, the server 10 may
also include a function to authenticate a user at start of various
services and perform charging process in accordance with
provision of various services.

In an embodiment, the terminal 30 may be any information
processing device that may display on a web browser a web
page of a web site obtained from the server 10 and include an
application executing environment for executing applica-
tions; and the terminals 30 may include personal computers,
smartphones, tablet terminals, and game-dedicated terminals.

As shown, the terminal 30 may include a central processing
unit (CPU) (physical computer processor) 31, amain memory
32, a user interface (I/F) 33, a communication I/F 34, and a
storage 35, and these components may be electrically con-
nected to one another via a bus 36.

The CPU 31 may load various programs into the main
memory 32 from the storage 35, and may execute commands
included in the loaded programs. The main memory 32 may
be used to store a program to be executed by the CPU 31, and
may be formed of, for example, a dynamic random access
memory (DRAM).

The user I/F 33 may include an information input device
for receiving user inputs and an information output device for
outputting an operation result of CPU 31; and the user I/F may
include a display device such as a liquid crystal display hav-
ing a touch panel.

The communication I/F 34 may be implemented as hard-
ware, firmware, or communication software such as a trans-
mission control protocol/Internet protocol (TCP/IP) driver or
a point-to-point protocol (PPP) driver, or a combination
thereof, and may be configured to be able to communicate
with the server 10 via the communication network 20.

The storage 35 may be constituted by, for example, a mag-
netic disk drive or a flash memory and store various programs
such as an operating system and an application program and
various data processed by these programs (e.g., image files
included in the application programs). The storage 35 may
include a built-in storage and a removable storage. A remov-
able storage may include, for example, an SD memory card
having a built-in flash memory.

A terminal 30 having such an architecture may include, for
example, browser software for interpreting HTML data and
rendering a screen; this browser software may enable the
terminal 30 to interpret the HITML data fetched from the
server 10 and render web pages corresponding to the received
HTML data. Further, the terminal 30 may include plug-in
software embedded into browser software; therefore, the ter-
minal 30 can fetch from the server 10 or another servera SWF
file embedded in HTML data and execute the SWF file by
using the browser software and the plug-in software.

When browser software or an application program is
executed on the terminal 30, for example, animation or an
operation icon designated by the program may be displayed
on the terminal 30. A user can input various instructions via a
user I/F 33 of the terminal 30. The instruction entered by the
user may be transmitted to the server 10 through the browser
of the terminal 30 or a function of an execution environment
such as ngCore™.

At least part of the plurality of application programs
executed on the terminal 30 may have a region (WebView
region) for rendering a screen corresponding to a web page
based on interpreted HTML data, and the region may be
located in at least part of a screen region displayed on the
terminal 30. Application programs having the WebView
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region may make a request to the server 10 for rendering the
WebView region and may render the other regions of the
screen on the terminal 30 (without making a request to the
server 10).

Next, functionality of the server 10 according to an
embodiment will be described. FIG. 2 is a block diagram
illustrating the functionality of the server 10 according to an
embodiment. As shown, the server 10 in an embodiment may
comprise: a storage unit 51 for storing information; and a
display control unit 52 for causing, in response to a display
request for displaying a screen from the terminal 30, the
terminal 30 to display the screen including the images corre-
sponding to the image files by using the image files stored on
the storage 35 of the terminal 30 (the terminal storage) or the
image files stored on the storage 15 of the server 10 (the server
storage) selected in accordance with a predetermined selec-
tion condition based at least on the throughput of the terminal
30 and the communication capacity between the server 10 and
the terminal 30. The above functionality may be implemented
by cooperation between CPU 11 and various programs and
tables stored on main memory 12 and storage 15. An example
of such cooperation may be execution of instructions
included in a loaded program by CPU 11.

The storage unit 51 according to an embodiment may be
implemented by the storage 15, etc. and include a terminal
capacity management table 51a for managing information
related to the throughput and communication capacity of the
terminal 30 communicatably connected to the server 10, and
an image file management database 515 for managing image
files corresponding to images included in screens to be dis-
played on the terminal 30. FIG. 3 is a diagram showing an
example of information managed by a terminal capacity man-
agement table 51a according to an embodiment. As shown,
the terminal capacity management table 51a may associate “a
terminal 1D” identifying a terminal 30 with “an IP address”
assigned to the terminal 30, “a network type” identifying the
type of a network mediating the communication between the
terminal 30 and the server 10, “a terminal model” identifying
the model of the terminal 30, and other information. The
“network type” may contain a value representing “WiFi,”
“3@G,” “LTE,” or the like. The network type can be specified
by, e.g., an IP address assigned to the terminal 30. The “ter-
minal model” may contain a value representing a model name
specifying the manufacturer, model, operating system, etc. of
the terminal 30. The model name may be obtained from, e.g.,
information related to the model name obtained by the func-
tion of the operation system of the terminal 30. The informa-
tion managed by the terminal capacity management table 51a
may be recorded by the server 10 at the timing when the
terminal 30 communicatably connects itself to the server 10.
The information managed by the terminal capacity manage-
ment table 51a may be updated at regular intervals or at
desired timings.

The image file management database 515 according to an
embodiment may store the image files corresponding to the
images included in the screens to be displayed on the terminal
30 and manage information related to the image files (e.g.,
data size). The image file management database 515 may
reside on a device communicatable with the server 10 other
than the storage 15.

Next, operations of such a server 10 according to an
embodiment will now be described. FIG. 4 is a flow diagram
showing an example of a display control process performed
by the server 10 in an embodiment. The display control pro-
cess may be performed by the display control unit 52 of the
server 10 when the server 10 receives a display request for
displaying a screen from the terminal 30. When, for example,
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an application program installed on the terminal 30 is
executed and accordingly an initial screen such as a login
screen is to be displayed on the terminal 30, the terminal 30
may make, to the server 10, a display request for displaying a
screen in the WebView region constituting a part of the screen
region of the initial screen.

As shown, the first step in the display control process may
be to obtain the data size of an image file corresponding to the
image included in the screen for which a display request has
been made (step S100). In an embodiment as described
above, the data size of the image file may be managed by the
image file management database 515; and the server 10 may
obtain from the image file management database 515 the data
size of each of the one or more image files corresponding to
the one or more images included in the screen for which the
display request has been made.

The second step may be to obtain information related to the
throughput of the terminal 30 which has made the display
request of the screen and the communication capacity
between the server 10 and the terminal 30 (step S110). More
specifically, in an embodiment, the server 10 may obtain the
value of “terminal model” managed by the terminal capacity
management table 5la as the information related to the
throughput of the terminal 30 which has made the display
request of the screen, and obtain the value of “network type”
also managed by the terminal capacity management table 51a
as the information related to the communication capacity
between the server 10 and the terminal 30.

After obtaining the data size of each of the image files
corresponding to the images included in the screen, the infor-
mation related to the throughput of the terminal 30, and the
information related to the communication capacity between
the server 10 and the terminal 30, the server 10 may select,
based on the above information, the terminal 30 (in particular,
the storage 35, etc.) or the server 10 (in particular, the storage
15) as the source of the image files to be used by the terminal
30 for displaying the screen (step S120). Various selection
conditions may be applied to selection of the source of the
image files based on the data size of the image files, the
throughput of the terminal 30, and the communication capac-
ity between the server 10 and the terminal 30. An applicable
selection condition may be, for example, that any one of the
terminal 30 and the server 10 should be selected as the source
of'the image files such that the expected time required for the
terminal 30 to obtain the image files from the source and
display the corresponding images (the total time required for
displaying the images) is smaller.

A specific example will be described of the selection con-
ditions that any one of the two should be selected as the source
of'the image files such that the total expected time required for
the terminal 30 to display the images is smaller. In an embodi-
ment, when the terminal 30 displays the images included in
the screen, the terminal 30 may render and display image files
subjected to an encoding process (a predetermined conver-
sion process such as base 64 encoding) (such image files may
be hereinafter referred to as “encoded image files”). The
encoding process on the image files may be performed on the
terminal 30 when the source of the image files is the terminal
30 or may be performed on the server 10 when the source of
the image files is the server 10. If the source of the image files
is the terminal 30, the total time required for displaying the
images corresponding to the image files may be the total of
the following amounts of time.
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(1) The total time required if the source of the image files is

the terminal 30

(1-1) The time for reading the image files from the storage
35, etc.

(1-2) The time for encoding the image files

(1-3) The time for rendering the encoded image files

Alternatively, if the source of the image files is the server
10, the time required for displaying the images corresponding
to the image files may be the total of the following amounts of
time.

(2) The total time required if the source of the image files is

the server 10

(2-1) The time for transferring the encoded image files
from the server 10

(2-2) The time for rendering the encoded image files

Among these amounts of time, it is possible to focus on, for
example, “(1-2) the time for encoding the image files” and
“(2-1) the time for transferring the encoded image files”
which may largely impact on the total required time. The
selection condition may be that, if “(1-2) the time for encod-
ing the image files” is smaller than the other, the terminal 30
should be selected as the source, or if “(2-1) the time for
transferring the encoded image files” is smaller, the server 10
should be selected as the source.

“(1-2) The time for encoding the image files” can be cal-
culated from, e.g., a formula of “the data size of the image
files divided by the throughput of the terminal 30*; and “(2-1)
the time for transferring the encoded image files” can be
calculated from, e.g., a formula of “the data size of the
encoded image files divided by the communication capacity
between the server 10 and the terminal 30.” Further, the data
size of “the encoded image files” can be calculated based on
the data size of the original image files (the image files yet to
be encoded). (For base 64 encoding for example, the data size
of the encoded image files may be 44 times (about 1.3 times)
the data size of the original image files.) Additionally, the
throughput of the terminal 30 may be previously set to the
data size that can be encoded in a unit time for each “terminal
model” described above, and the communication capacity
between the server 10 and the terminal 30 may be previously
set to the data size that can be transferred in a unit time
(communication rate) for each “network type” described
above; and thus “(1-2) the time for encoding the image files”
and “(2-1) the time for transferring the encoded image files”
can be calculated.

Since “(1-2) the time for encoding the image files” can be
calculated from a formula of “the data size of the image files
divided by the throughput of the terminal 30,” ““(1-2) the time
for encoding the image files” is shorter as the throughput of
the terminal 30 is higher. Accordingly, this selection condi-
tion may make the terminal 30 more likely to be selected as
the source of the image files as the terminal 30 has a higher
throughput. On the other hand, since “(2-1) the time for
transferring the encoded image files” can be calculated from
a formula of “the data size of the encoded image files divided
by the communication capacity between the server 10 and the
terminal 30,” “(2-1) the time for transferring the encoded
image files” is shorter as the communication capacity
between the server 10 and the terminal 30 is higher. Accord-
ingly, this selection condition may make the server 10 more
likely to be selected as the source of the image files as the
communication capacity between the server 10 and the ter-
minal 30 is higher. Further, “(2-1) the time for transferring the
encoded image files” can be calculated from a formula of “the
data size of the encoded image files divided by the commu-
nication capacity between the server 10 and the terminal 30.”
In an embodiment, the data size of the encoded image files
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may be the data size of the original image files multiplied by
a predetermined factor (e.g., 1.3). Accordingly, the variation
of the amount of time increasing with the data size of the
original image files may be larger for “(2-1) the time for
transferring the encoded image files” calculated from a for-
mula of “the data size of the encoded image files divided by
the communication capacity between the server 10 and the
terminal 30” than for “(1-2) the time for encoding the image
files” calculated from a formula of “the data size of the image
files divided by the throughput of the terminal 30.” That is,
this selection condition may make the terminal 30 more likely
to be selected as the source of the image files as the data size
of the image files is larger.

It may be also possible that, instead of comparing the
expected required time, the source of the image files should
be previously set for each combination of the data size of the
image files, the throughput of the terminal 30 (more specifi-
cally, “terminal model”), and the communication capacity
between the server 10 and the terminal 30 (more specifically,
“network type”), and the source of the image files should be
selected in accordance with the setting. FIG. 5 shows an
example of a selection condition table managing the selection
conditions of the source of the image files previously set. In
the example shown, a communication rate used as a reference
value applied to selection of the source of the image files may
be set for each combination of the range of the data size of the
image files and the “terminal model” of the terminal 30. As
shown, if; e.g., the data size of the image files is “equal to or
greater than 501 KByte” and the “terminal model” of the
terminal 30 is “model A,” the reference value of the commu-
nication rate may be set to 16 Mbps. Further, if the commu-
nication rate corresponding to the “network type” between
the server 10 and the terminal 30 (previously set for each
“network type”) is equal to or greater than this reference
value, the server 10 may be selected as the source of the image
files; otherwise, the terminal 30 may be selected as the source
of the image files.

In the example shown in FIG. 5, the reference values of the
communication rate are higher for “model A than for “model
B.” Therefore, the terminal 30 of “model A” may be more
likely to be selected as the source of the image files than that
of “model B This is because “model A” may have a higher
throughput than “model B” (e.g., ahigher CPU performance).
That is, as described above, this selection condition may
make the terminal 30 more likely to be selected as the source
of'the image files as the terminal 30 has a higher throughput;
therefore, “model A” having a higher throughput may be
assigned a higher reference value of the communication rate
and assigned a higher communication rate corresponding to
the “network type” (equal to or greater than a higher reference
value) than “model B.” Thus, the terminal 30 may be selected
as the source of the image files except in the case where “(2-1)
the time for transferring the encoded image files” described
above is largely reduced.

In an embodiment, if a screen for which a display request
has been made includes a plurality of images, a source may be
selected for each of the image files corresponding to the
plurality of images, respectively. Therefore, the sources of the
image files may be different among the plurality of images
included in the screen.

After the source of the image files is thus selected, the
server 10 may generate screen data and sent it to the terminal
30 (step S130), and end the display control process. In an
embodiment, screen data of a screen sent to the terminal 30
may include instructions for causing the terminal 30 to dis-
play the screen by using the image files stored on the source
selected in step S120. More specifically, when the server 10 is
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selected as the source (image files stored on the server 10 are
used), encoded image files (e.g., data constituted by alphanu-
meric characters) subjected to an encoding process (e.g., base
64 encoding) by the server 10 may be added to the screen data
(e.g., HTML data) to be sent to the terminal 30; or when the
terminal 30 is selected as the source (image files stored on the
terminal 30 are used), information indicating that the source
of'the image files is the terminal 30 may be added to the screen
data to be send to the terminal 30. The terminal 30 may
receive the screen data from the server 10, and render a screen
using the encoded image files added to the received screen
data in accordance with the above-described instructions, or
render a screen after encoding the image files read from the
storage 35 of the terminal 30, thereby to display the screen
including the images corresponding to the image files. Since
such a process for displaying a screen is conventional to those
skilled in the art, further detailed description thereof will be
omitted.

In the above-described embodiment, a source may be
selected for each of image files corresponding to a plurality of
images included in a screen; but it is not necessary to select a
source for each of all of the plurality of image files. For
example, it may also be possible that a source is selected only
for image files having a large data size (equal to or greater
than a predetermined threshold value) in accordance with the
above-described selection condition; and for image files hav-
ing a small data size (less than the predetermined threshold
value), the source is uniformly one of the terminal 30 and the
server 10 (e.g., the server 10). Alternatively, it may also be
possible that one source is selected for a plurality of image
files included in a screen (the source is uniformed for the
plurality of image files) based on the result of selection of a
source for each of the image files corresponding to the plu-
rality of images included in the screen (for example, the
source is uniformed to either one selected for a larger number
ofimagefiles). Further, it may also be possible that one source
is selected for a plurality of image files included in a screen
based on the total of the data sizes of the plurality of image
files.

As described above, in response to a display request for
displaying a screen from the terminal 30, the server 10 in an
embodiment may cause the terminal 30 to display the screen
including the images corresponding to the image files by
using the image files stored on the terminal 30 (the terminal
storage 35) or the image files stored on the server 10 (the
server storage 15) selected in accordance with a predeter-
mined selection condition based at least on the throughput of
the terminal 30 and the communication capacity between the
server 10 and the terminal 30. Accordingly, a screen can be
displayed by using image files stored on the more suitable
source selected based on the throughput of the terminal 30
and the communication capacity between the server 10 and
the terminal 30. As a result, the time required for the terminal
30 to display the screen including the images can be short-
ened.

Further, the server 10 in an embodiment may select a
source of image files based on the data size of the image files
in addition to the throughput of the terminal 30 and the com-
munication capacity between the server 10 and the terminal
30; therefore, a screen can be displayed by using image files
stored on a more suitable source. An example of the case
where a screen can be displayed by using image files stored on
the more suitable source may be when variation of the data
size of an original image file is different from the variation of
the data size of the image file subjected to a predetermined
conversion process (e.g., an encoding process such as base 64
encoding in an embodiment) and the predetermined conver-
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sion process differs in accordance with the source of the
original image file (in an embodiment, the encoding process
may be performed on the terminal 30 if the source of the
original image file is the terminal 30, and the encoding pro-
cess may be performed on the server 10 if the source is the
server 10).

In an embodiment, a source of an image file may be
selected based on the data size of the image file in addition to
the throughput of the terminal 30 and the communication
capacity between the server 10 and the terminal 30; but it may
also be possible to selecta source of an image file based on the
throughput of the terminal 30 and the communication capac-
ity between the server 10 and the terminal 30 irrespective of
the data size of the image file.

In an embodiment, information related to the throughput of
the terminal 30 is “terminal model” and information related to
the communication capacity between the server 10 and the
terminal 30 is “network type.”” It may also be possible to
apply, in place of or in addition to these information pieces,
other information related to the throughput of the terminal 30
and the communication capacity between the server 10 and
the terminal 30. For example, the terminal 30 may obtain or
measure a value indicating the throughput or communication
capacity (e.g., latency or radio wave intensity), and the server
10 may obtain from the terminal 30 the value obtained or
measured.

In an embodiment, the step of selecting a source of an
image file (i.e., step S120 of the display control process) may
be performed by the server 10; but this step can also be
performed by the terminal 30. For example, the terminal 30
may have installed thereon a program implementing the algo-
rithm according to the above selection condition for selecting
a source of an image file. The server 10 may send, to the
terminal 30, information related to the throughput of the
terminal 30 and the communication capacity between the
server 10 and the terminal 30, and the terminal 30 may
execute the program, whereby the terminal 30 may perform
the step of selecting a source of an image file. In this case, the
terminal 30 may request the server 10 to send the image file
(or encoded image file) if the server 10 is selected as the
source of the image file.

The processes and procedures described and illustrated
herein may also be implemented by software, hardware, or
any combination thereof other than those explicitly stated for
the embodiments. More specifically, the processes and pro-
cedures described and illustrated herein may be implemented
by the installation of the logic corresponding to the processes
into a medium such as an integrated circuit, a volatile
memory, a non-volatile memory, a magnetic disk, or an opti-
cal storage. The processes and procedures described and
illustrated herein may also be installed in the form of'a com-
puter program, and executed by various computers.

Even if the processes and the procedures described herein
are executed by a single apparatus, software piece, compo-
nent, or module, such processes and procedures may also be
executed by a plurality of apparatuses, software pieces, com-
ponents, and/or modules. Even ifthe data, tables, or databases
described herein are stored in a single memory, such data,
tables, or databases may also be dispersed and stored in a
plurality of memories included in a single apparatus or in a
plurality of memories dispersed and arranged in a plurality of
apparatuses. The elements of the software and the hardware
described herein can be integrated into fewer constituent ele-
ments or can be decomposed into more constituent elements.

With respect to the use of substantially any plural and/or
singular terms herein, those having skill in the art can trans-
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late from the plural to the singular and/or from the singular to
the plural as is appropriate to the context.

What is claimed is:

1. A server for causing a terminal to display a screen, the
server communicatably connected to the terminal having a
terminal storage storing one or more image files correspond-
ing to one or more images included in the screen, the server
comprising:

a server storage storing one or more image files corre-
sponding to one or more images included in the screen;
and

one or more physical processors configured to execute
instructions,

wherein the one or more physical processors execute the
instructions to
implement a display control for causing, in response to a

display request for displaying the screen from the
terminal, the terminal to display the screen including
the images corresponding to the image files by using
the image files stored on the terminal storage or the
image files stored on the server storage selected in
accordance with a predetermined selection condition
based at least on a throughput of the terminal and a
communication capacity between the server and the
terminal,

when the image files stored on the server storage are used,
the display control subjects the image files to a prede-
termined conversion process and send the converted
image files to the terminal,

when the image files stored on the terminal storage are
used, the terminal subjects the image files to the prede-
termined conversion process and displays the screen by
using the converted image files, and when the image files
stored on the server storage are used, the terminal dis-
plays the screen by using the converted image files sent
from the display control, and

the predetermined selection condition makes the image
files stored on the terminal storage more likely to be
selected as the throughput is higher and makes the image
files stored on the server storage more likely to be
selected as the communication capacity is higher.

2. The server of claim 1, wherein the predetermined selec-

tion condition is based on data size of the image files corre-
sponding to the images included in the screen in addition to
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the throughput and the communication capacity, and makes
the image files stored on the terminal storage more likely to be
selected as the data size of the image files is larger.
3. The server of claim 1, wherein
5 the screen is displayed in at least a part of a display region
displayed in accordance with execution of an applica-
tion program executable on the terminal, and

the terminal storage stores the image files included in the

application program.

4. A method for a server to cause a terminal to display a
screen, the server having a server storage storing one or more
image files corresponding to one or more images included in
the screen, the terminal having a terminal storage storing one
or more image files corresponding to one or more images
included in the screen, the server being communicatably con-
nected to the terminal, the method comprising the step of:

causing, in response to a display request for displaying the

screen from the terminal, the terminal to display the
screen including the images corresponding to the image
files by using the image files stored on the terminal
storage or the image files stored on the server storage
selected in accordance with a predetermined selection
condition based at least on a throughput of the terminal
and a communication capacity between the server and
the terminal,

wherein, when the image files stored on the server storage

are used, the step of causing the terminal to display the
screen includes subjecting the image files to a predeter-
mined conversion process and sending the converted
image files to the terminal,

when the image files stored on the terminal storage are

used, the terminal subjects the image files to the prede-
termined conversion process and displays the screen by
using the converted image files, and when the image files
stored on the server storage are used, the terminal dis-
plays the screen by using the converted image files sent
from the server, and

the predetermined selection condition makes the image

files stored on the terminal storage more likely to be
selected as the throughput is higher and makes the image
files stored on the server storage more likely to be
selected as the communication capacity is higher.
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